CHAPTER I

INTRODUCTION

In studying quantum mechanics of a many-
particle system with fixed number of particles, the
reduced density matrices (1) are defined. A main
feature of quaﬂtum mechanqu is that the state vectors
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of two or more states can"h§i&inear1y superposed to

form a combinedwstate, and the absolute square of the
—

combined state

Cnde) b1 the difference in the phase

. 13 Inlvéry large examples the
difference in "‘§é§ will most ‘average out due to
the chaotic the ', -'stioni ihus lead to no observable
effect. But the Mve yfintefﬁ%ﬁing exceptions occur and

these exceptions Ielated to a very strong
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excitation of a 51ngre mo&%rof motion, in this case
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their phases ;hen show the correlat1o£,over macroscopic

regions. Thew@x1stence of phase co:félatlon coincides
with the existence of off-diagonal 1dng-range order (1)
in the reduced.density matrices . Theén<the appearance
of ofdeiagonal long-range order indicates the new

thermodynamic phase-of, the| spstem,

It is reasonable to assume that systems to be
characterized by the existence of such an order are

; supérconductors and superfluid helium7 If off - diagonal
' long-range order is the characteristic of the new phase

of superconductors and superfluid>helium, then it is

possible to i calculate their properties' in the realm of




off - diagonal long - range order in order to build into

the physical picture.

This thesis will be focused on the use of the
concept of off-diagonal 1long-range order with the

equation of motion for uced density matrices for the

; the superconductors.
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superconduc , we will give in

Chapter III oncepts of reduced

density ma long-range order.

Subsequent ch the theory of the

two-fluid mod . In Chapter V we

give some app inction with these

theories to fin ydrodynamic equations of

the

the Fermi supe: conclusion and

discussion , b n in Chapte
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